Hippocampal LTP triggers proteasome-mediated SPAR degradation in CA1 neurons.
Activity-dependent synaptic plasticity is associated with synaptic protein turnover involving the ubiquitin proteasome system (UPS) for protein degradation. In primary hippocampal cell culture, it has been shown that increased or decreased activity of synaptic transmission can regulate the amount of postsynaptic density (PSD) proteins via UPS. However, the specific spatio-temporal dynamic of PSD protein degradation after LTP induction and its downstream signaling pathways remains to be clarify. We used confocal microscopy to monitor levels of eGFP-tagged SPAR (spine-associated Rap GTPase activating protein) expressed in acute hippocampal slices and found that LTP induction triggered a UPS-dependent decay of eGFP-SPAR fluorescence. SPAR degradation was reduced upon inhibition of cyclin-dependent kinase 5 (CDK5) as well as by a protein synthesis inhibitor. Comparison of eGFP-tagged SPAR levels with those obtained in control experiments with eGFP revealed a protein synthesis-independent component of LTP-associated SPAR degradation. This second component required UPS and NMDA receptor activation but not CDK5. We conclude that LTP triggers a down regulation of SPAR by two complementary mechanisms, one of which has previously been described to mediate homeostatic plasticity.